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0 A system for the control of a fluid flow control 
valve (14) which controls the supply of fluid to an 
actuator (12) to control the movement of a compo- 
nent such as a tractor implement hitch (10,13) in 
response to a selected operating parameter such as 
hitch position or draft force. The system enables the 
desired value of the selected parameter to be set 
(S) and this desired value is compared (P»D)with the 
actual sensed value of the parameter to provide a 
parameter enror signal (E) . A start-up control func- 
tion (SUC) is provided to improve the Initial speed of 
response of the system. The start-up control function 
rjis arranged on each detection of a parameter error 
^signal to apply a start-up signal to the valve to 
IP- initiate movement of the component and. If no move- 
COment results, to increase the start-up signal until 
^movement of the component is detected (20^5) 
whereupon the Increase in the start-up signal is 
^stopped and the magnitude of the signal applied to 
^the valve is dependent on the parameter error signal 
Oso as to tend to reduce the enror signal to zero. 
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VALVE CONTROL SYSTEM 



This invention relates to systems for the controi 
of fluid fl w control vaWes which are used to con- 
trol the supply of fluid to an actuator for the-control 
of the movement of a component There are many 
applications for such control systems. For example, 
the control of a tractor implement hitch, the control 
of a combine harvester table, the control of a 
tractor front loader and the control of a tractor 
backhoe. 

Typically the valves used In such control sys- 
tems include a vah/e member such as a spool 
whose position is controlled either directly or in- 
directly by one or more solerioids in order to adjust 
the flow of fluid through the valve and hence the 
movement of the component. 

In order to provide an accurate and efficient 
control function with such a valve much time and 
attention has been given to the design and devel- 
opment of valves whose through flow rate is pre- 
dictably proportional to the applied signal. Exper- 
ience has shown that the provision of such valves 
is expensive. 

One of the objects of the present invention is 
to provide a control system for a fluid control valve 
which enables the movement of a component to be 
predictably and accurately controlled witiiout the 
need to use special and thus expensive propor- 
tional flow control vaWes. 

Thus according to the present invention there 
is provided a system for tiie control of a fluid flow 
control valve which coritrols the supply of fluid to 
control the movement of a component in response 
to a selected parameter, the system comprising:- 

means for setting a desired value of the 
selected parameter. 

means for sensing the actual value of the 
selected parameter, 

first comparator means for comparing the 
desired and actual values of the selected param- 
eter to provide a parameter error signal, 

and control means for supplying a control signal 
to the vah^e dependent on the ennor signal to move 
the component so as to tend to reduce the ent>r 
signal to zero, 

tiie system being characterised in that means 
are provided for providing a signal indicating that 
the component has begun to move in response to 
the imposition of a given valve control signal and in 
that a start-up control function is provided which on 
each detection of a parameter nror signal applies 



a start-up signal to the valve to initiate movement 
of th component and. if n m vement results. 
Increases the start-up signal until movement of the 
component is detected whereupon the increase in 
5 tiie start-up signal is stopped and the magnitude of 
tiie signal applied to tfie valve is dependent on the 
en^or signal so as to tend to reduce tiie en^r signal 
to zero. 

In one form of the present invention the control 

TO means also Includes a velocity setting function for 
setting a velocity of movement of tiie component 
which is dependent on the parameter enror signal, 
means are also provided for providing a signal 
representative of the actual velocity of the compo- 

75 nent and In second comparator means are pro- 
vided for comparing the set and actual velocities to 
provide a velodty enror signal, the control mearts 
being arranged on each detection of a parameter 
error signal to apply a start-up signal to the valve 

20 so as to initiate movement of the component and, if 
no actual velocity signal results indicating no move- 
ment, to increase the start-up signal until an actual 
velodty signal is delected whereupon the increase 
of the start-up signal is stopped and tiie magnitude 

25 of the signal applied to the valve is dependent on 
the velocity error signal so as to tend to reduce tfie 
parameter and velocity error signals to zero. 

Preferably on ttie imposition of each start-up 
signal tiie magnitude of tiie signal necessary to 

30 produce an actual velocity signal is stored and may 
be used to adjust the level of tiie subsequent start- 
up signals. 

For example, tiie control means may be ar- 
ranged to adjust the start-up signal in a predeter- 
35 mined manner if the difference between the last 
stored signal and the corresponding applied start- 
up signal is greater tiian tiie maximum expected 
variation in the start-up signal. The system is pref- 
erably arranged so that the start-up signal Is not 
40 adjusted if an actual velocity signal occurs before 
the end of a desired delay period from the applica- 
tion of the start-up signal. 

By applying tfie above start-up signal to tiie 
valve at the start of each correction of tiie selected 
45 parameter, tiie Initial speed of response of tiie 
system can be improved. In a prefenred arrange- 
ment the start-up signal is arranged to be just 
slightly less than the minimum signal expected to 
be necessary to cause movement of tfie compo- 
se nent thus significantly reducing unnecessary delay 
in tiie build-up of ttie signal to the level at which 
the component begins to move. If this start-up 
value is found insuffident to initiate movement of 
the component the start-up signal is rapidly in- 
creased by th system until detection of an actual 
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velocity signal indicates movement of the compo- 
nent whereupon contror of the movement of the 
component is made dependent on the velocity er- 
ror signal thus maintaining the quick response of 
the system. 

Also, as Indicated above. If the Initially applied 
start-up signal is not sufficient to result in move- 
ment of the component, the system is capable of 
storing the magnitude of the signal which does 
result in movement of the component to enable the 
level of subsequent start-up signals to be adjusted 
thus further improving the response of the system 
and enabling this good response to be maintained. 

The magnitude of the signal which must be 
applied to a solenoid-operated valve of the kind 
mentioned above in order to produce movement of 
any controlled component varies with such factors 
as the applied battery voltage, the temperature of 
the solenoid coil, the spring force applied to the 
valve member, the speed of operation of the asso- 
ciated pump, the level of any pressure in any 
actuator which is fed by the valve, and manufactur- 
ing tolerances in the valve. 

The control system in accordance with the 
present Invention is able to take account of all the 
above variables and to adjust the level of the start- 
up signal accordingly to ensure rapid and accurate 
valve response. 

The actual velocity of the component may con- 
veniently be provided by sensing the position of 
the component relative to a datum and then dif- 
ferentiating the position signal with respect to time. 

The control means preferably provides the con- 
trol signal to the valve using the so-called pulse 
width modulation technique.- 

If the system is used to control a tractor imple- 
ment hitch the selected control parameters will 
normally be the position of the hitch relative to the 
tractor and/or the draft force imposed on the hitch 
by the implement but other parameters may be 
employed such as engine speed or wheel slippage 
rate. The desired value of the operating parameter 
may be set manually by the tractor operator or 
may be set by a tractor performance monitoring 
device or system. 

The invention also provides a method of con- 
trolling a fliud flow control valve which controls the 
supply of fliud to control the movement of a com- 
ponent In response to a selected parameter, said 
method comprising:- 

setting a desired value of the selected param- 
eter, 

sensing the actual value of the selected param- 
eter. 

comparing the desired and actual values of the 



selected parameter to provide a parameter error 
signal, 

supplying a control signal to the valve depen- 
5 dent on the error signal to move the component so 
as to tend to reduce the en-or signal to zero, 

applying a start-up signal to the valve on each 
detection of a parameter error signal which is ex- 
10 pected to be sufficiently large to initiate movement 
of the component. 

detecting if any movement results, and if no 
movement results increasing the start-up signal un- 
75 til movement of the component is detected, 

and upon detection of movement stopping the 
increasing of the start-up signal so that the mag- 
nitude of the signal applied to the valve is depen- 

20 dent on the enror signal so as to tend to reduce the 
enror signal to zero. 

The invention further provides a tractor hitch 
control system for the control of the position of an 
implement hitch relative to the tractor In response 

25 to an operating parameter of the tractor and/or 
hitch using a hitch actuator connected between the 
hitch and the tractor, the control system compris- 
ing:- 

30 means for setting a desired value of the 

operating parameter, 

means for sensing the actual value of the 
operating parameter, 

35 

first comparator means for comparing the 
desired and actual values of the operating param- 
eter to provide a first error signal. 

40 means for setting a hitch velocity relative to the 
tractor which is dependent on the magnitude of the 
first error signal, 

means for providing a signal representative of 
45 the actual hitch velocity, 

second comparator means for comparing the 
set "and actual velocities of the hitch to provide a 
second error signal, and 

50 

control means responsive to the second enror 
signal for controlling the actuator means so as to 
tend to reduce the first and second en^or signals to 
zero. 

55 One embodiment of th present Invention as 
applied to the control of a tractor implement hitch 
will now be describ d. by way of example only, 
reference to the accompanying drawings in which:- 
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Rgure 1 is a diagrammatic representation of 
a control system embodying the pr sent invention 
and the associated hydraulic valve components 
necessary to control a tractor implement hitch; 

Rgure 2 is a curv showing the variation of 
the set velocity witii the control parameter, and 

Rgure 3 is a curve showing the buikJ up with 
time of tiie start-up signal applied by the control 
system. 

Referring to Rgure 1 the tractor hitch com- 
prises a pair of draft links 10 (only one of which is 
shown in Rgure 1 ) and a top linlt (not shown) which 
are pivotted on to the rear of a tractor main hous- 
ing 11. The position of tiie draft links 10 relative to 
the housing 11 is controtled by a hydrauiic ram 12 
which is connected with the draft links 10 via a 
conventional rotalable cross-shaft 13 which carries 
a pair of lift amns 23 and lift rods 24. 

The control system is designed to control tiie 
rotational movement of tiie cross-shaft 13 thus con- 
trolling the posftion of the associated draft links 10. 

The control of ttie supply of pressurised hy- 
draulic fluid to the ram 12 and the venting of 
hydraulic fluid from tiie ram is effected by a sole- 
noid operated spool vaWe 14 which is supplied wfth 
pressurised fluid by a pump 15 and which vents 
fluid to reservoir 16. 

In the system shown in Rgure 1 the movement 
of the cross-shaft 13 and hence the draft links 10 is 
arranged to be controlled in accordance with values 
of the parameters of "hitch position" and "draft 
force" imposed on tfie hitch. The desired value of 
hftch position or draft force is set by tiie operator 
using the setting means S which may conveniently 
comprise a rotary or linear potentiometer. This set 
value is fed to one input of a hitch position com- 
parator P and a draft force comparator D. The 
otiier input of position comparator P is fed with ttie 
actual posftion of tiie cross-shaft 13 using a posi- 
tion sensor 17 which contacts a cam IT which 
rotates wfth shaft 17. The other input of tfie draft 
force comparator D is fed wfth tiie actual draft force 
imposed on the draft links 10 by the implement 
from a draft force sensor 18, ft will be appreciated 
that ttie posftion sensors 17 and draft force sensor 

18 may be of any suftable type which is capable of 
providing an electrical signal proportional to efther 
hitch position or draft force and may be arranged 
to act on any component which eitiier moves wfth 
the hftch or is subjected to draft force. 

When the control system is to operate in ac- 
cordance with the hftch posftion parameter, swrtch 

19 is set in ttie full line posftion shown in Rgure 1 
and the position error emerging from posftion com- 
parator P is fed to the remaind r of ttie control 
system. Similariy when the control system is to 

perate in acc rdanc witfi ttie draft force param- 



ter the swrtch is moved to the dotted lin posftion 
19* thus connecting ttie draft force nror signal 
leaving comparator D to the remainder of the con- 
trol system. 

5 The output from comparator P or comparator D 

is fed to a velocrty setting function VS which sets 
in effect a rotational velocity v for the cross-shaft 
13 which is dependent on the magnftude of the 
position or draft force en-or E in accordance wfth 

70 the curve shown in Rgure Z 

Thus tfie larger tfio error the greater tiie set 
velocrty witfiin maximum and minimum velocrty val- 
ues shown, for example by lines X and Y in Rgure 
2. Typically ttie maximum and minimum vekxaty 

TS values X and Y are say 43cm/sec and ScnVsec 
respectively. As can be seen from Rgure 2 the 
enror signal has a deadband Z wfthin which no 
corrective action is taken. 

The output of the velocrty setting function VS is 

20 fed to one input of a velocrty comparator V. The 
otfier input of comparator V receives signals from a 
differentiator 20 which differentiates the posrtion 
signal from sensor 17 wfth respect to time to pro- 
vide a signal proportional to ttie actual velocity of 

25 cross-shaft 13. The output of comparator V is pro- 
cessed by a proportional/integral control designat- 
ed PI in Rgure 1 and tills processed signal is tiien 
fed to a pulse width modulation unit designated 
PWM in Rgure 1 via a summing junction SJ. This 

30 PWM unrt, dependent on the value and sign of the 
signal from comparator V and the PI control, then 
issues signals via line 21 to oscillate a "raise" 
solenoid R of vah^e 14 in order to supply pres- 
surised fluid to ram 12 and ttius raise the draft links 

35 10 or may supply signals via fine 22 to osdllate a 
"lower" solenoid L of valve 14 thus connecting the 
ram 12 to reservoir 16 and thus allowing the draft 
links 10 to lower under gravity. If tiiere is no error 
signal eminating from comparator V then the PWl^ 

40 modulating unrt will not issue signals via line 21 nor 
via line 22 and the vaive 14 will be locked in fts 
central neutral posrtion. as shown in Rgure 1. tfius 
locking the draft links 10 in their current posftion. 
Thus witii the tractor implement control system 

4S described above, the operator cart, for example, set 
the swrtch 19 in the figure shown in Rgure 1 and 
thus opt to control the posrtkjn of the draft links 10 
in accordance witfi ttie desired position set on tiie 
setting means S. When operating in ttiis so-called 

so "posftion control" mode the position error signal via 
swrtch 19 to the velocity setting function VS. As 
indicated above, tfie larger the position emsr the 
higher will be tfie velocrty v set by unrt VS. Velocrty 
comparator V provides a velocrty error signal by 

ss comparing th set velocrty from unrt VS wfth the 
actual cross-shaft velocfty from differentiator 20. 
This velocity error signal is processed in th PI 
control unrt and an appropriate rais or lower signal 



4 



7 



0 241 161 



8 



is transmitted to the appropriate solenoid of valve 
14 so as to tend t reduce b th tii v locfty and 
the positi n en-ors to zero. Once the position error 
from comparator P is within deadband Z n furth r 
corrective action is applied by the PWM unit and 
the valve 14 is thus held locked in its neutral 
position until the next position error is detected 
whereupon the process is repeated. 

It will be appreciated that the control system 
can operate in the so-called "draft control" mode 
by moving the switch to position 19'. The system 
operates in exactly the same manner as described 
above except that the velocity setting function VS 
sets velocities dependent on the draft-force error 
from Gomparatort D and no further conrective action 
is applied once the draft force enror signal is within 
deadband Z. 

Whilst the above system does function, as in- 
dicated above, such a system will not be ideal in 
response characteristics due to the somewhat un- 
predictable nature of the response of solenoid 
valves to a given magnitude of control signal. 

To mitigate the above problems the system is 
provided with a start-up control function designated 
sue In Rgure 1 which receives the error signal 
from either the position comparator P or the draft 
comparator 0 and provides signals to the PWM 
unit via summing Junction SJ as will be described 
below. 

If the system is operating in postion control 
mode, as shown by the position of switch 19 in 
Rgure 1. each time the system detects the pres- 
ence of a position en-or from comparator P outside 
the deadband Z the start-up control unit issues a 
signal to the PWM unit to send a start-up signal 
SUS [represented at AO in Rgure 3 which shows a 
typical variation of SUS with time (T)] to operate 
either the raise or lower solenoid of valve U de- 
pendent on the sign of the position error signal. 

The magnitude of signal AO (which represents 
a given PWM value) Is preferably an^nged to be 
just slightly less (say 5 or 10 per cent) then the 
minimum signal expected to be necessary to pro- 
duce movement of cross-shaft 13 in order to en- 
sure a smooth and less jerky initial response. This 
minimum signal level is easily determined by the 
system designer when testing prototype systems. If 
as a result of applying the start-up signal AO no 
velocity signal is obtained from differentiator 20 
(indicating that the crossshaft 13 has not moved) 
the magnitude of the start-up signal is increased (in 
the example described in a linear manner using 
fast integration as shown by portion B of Rgure 3) 
until a signal is obtained from differentiator 20 (see 
point 0 in Rgure 3) thus Indicating that the cross- 
shaft 13 has begun to move. Typically point 0 
occurs at say 150ms whilst tiie PWM frequency is 
say 60HZ or a period of 16ms. 



The emergence of the velocity signal from the 
comparator 20 Is arranged to switch out th start- 
up control function so that control of the further 
movement of cross-shaft 13 is d pendent solely on 
6 til velocity error signals from comparator V which 
are processed by the PI control system as In- 
dicated by portion D of Rgure 3. This switching out 
of the sue unit is shown diagrammatically in Rg- 
ure 1 by dotted line 25 connecting the differentiator 

70 20 and the SUC unit. 

There is always a tendency for the movement 
of the spool of valve 14 to lag behind the signal 
applied to ttie valve by the PWM unit. Thus when 
movement of cross-shaft 13 Is detected at point C 

75 In Rgure 3, the actual amount of valve spool move- 
ment which will have taken place will be fractionally 
less than that which should occur due to tiie ap- 
plication of a signal of value CO. Thus after the 
switching out of the SUC function.when the control 

20 of the system Is dependent solely on the PI con- 
trol, tt)e PWM unit is arranged to take over control 
at a datum signal level CO (see portion D of Rgure 
3) which is slightiy lower tiian signal CO. This 
datum signal level D is held In tiie SUC function 

25 during tiie correction of a given position error and 
used as ttie datum relative to which tiie PWM unit 
operates during the correction of that particular 
position error. 

As will be appreciated, the initial application of 

30 the start-up signal AO to the appropriate solenoid 
of valve 14 signlficantiy increases the speed of 
response of tiie cental system to the appearance 
on each position error signal since the rate of 
increasing the valve control signal is greater than 

35 that which can be obtained from PI control alone. 

The performance of the system is still further 
improved by an-anging the start-up control function 
to store the magnitude of tiie start-up signal neces- 
sary to produce an actual velocity signal from 

40 comparator 20 at the commencement of each cor- 
rection of a position en'or. This stored value of 
start-up signal may tiien be used to adjust the level 
of subsequentiy applied start-up signals In subse- 
quent position error corrections. 

45 For example, refenring to Rgure 3, if the sys- 
tem applies a start-up signal AO to the valve and 
no movement of the cross-shaft 13 is detected until 
the start-up signal has risen to the value CO as 
described above, the start-up control unit will store 

50 the signal magnitude CO and can be arranged to 
adjust the Initial start-up signal AO by an appro- 
priate number of predetermined increments if tiie 
difference between the actual signal CO and tiie 
initially applied signal AO is greater than the maxi- 

55 mum expected variation in the start-up signal. This 
variation is designated W in Rgure 3 and Is easily 
detemiined by the designer of a specific system 
during testing of prototype systems . It will be- 
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appreciated that the start-up signal AO may be 
either increased or decreased in th above manner 
d pending on whether the actual magnitude of the 
signal necessary to produce movement of the cros- 
sshaft 13 is greater than or less than the initially 
applied start-up signal AO, 

Further controls may be applied by the start-up 
control unit Rjr example, if movement of the 
cross-shaft 13 occurs before a minimum specified 
delay (say of the order of 50-1 50ms) the system 
may be configured to insure that no adjustment of 
the start-up value AO is made. This protects 
against detection of false start-up values caused by 
movements of the hitch as a result of extemal 
disturbances such as striking submerged rocks or 
other objects. 

As will be appreciated the system operates in 
draft control mode when the switch 19 Is in position 
19*. With the switch in this position operation of the 
system is the same as in the postion control mode 
except that the velocrty setting function VS sets 
velocities for cross-shaft 13 dependent on the draft 
force error from comparator D. 

It will be appreciated that the control system of 
the present invention is parbcularty suitable for 
execution using one or more microprocessors and 
that the diagrammatic flowchart type depiction of 
the Invention has l^een used to simplify the basic 
explanation of the principles of operation of the 
control system. 



Clafms 

1. A system for the control of a fluid flow 
control valve (14) which controls tfie supply of fluid 
to an actuator (12) to control the movement of a 
component (10, 13) in response to a selected pa- 
rameter, the system comprising:- 

means (S) for setting a desired value of ttie se- 
lected parameter, 

means (17,18) for sensing the actual value of the 
selected parameter, 

first comparator means (P,D) for comparing the 
desired and actual values of the selected param- 
eter to prove a parameter enror signal (E), 

and control means (Pl.PN/VM) for supplying a con- 
trol signal to tiie valve (14) dependent on tiie error 
signal to move the component so as to tend to 
reduce the error signal to zero, 

tiie system being characterised in that means 
(20,25) are provided for providing a signal indicat- 
ing that the component has t>egun to move in 



response to th imposition of a given valve control 
signal and in ttiat a start-up control function (SUC) 
is provided which on each detection of a paramet r 
enor signal applies a start-up signal to tiie valve to 

5 initiate movement of the component and, if no 
movement results, increases tine start-up signal un- 
til movement of tfie component is detected where- 
upon the increase In tiie start-up signal is stopped 
and tiie magnitude of the signal applied to the 

70 valve is dependent on the error signal so as to tend 
to reduce the error signal to zero. 

2. A system according to claim 1 characterised 
in tiiat the control means includes a veiodty setting 
function (VS) for setting a velocrty of movement (v) 

75 of the component (10,13) which is dependent on 
tiie parameter error signal (E). means (20,25) for 
providing a signal representative of the actual ve- 
todty of the component, and second comparator 
means (V) for comparing tiie set and actual velod- 

20 ties to provide a velocity error signal, the contrd 
means being arranged on each detection of a pa- 
rameter enor signal to apply a start-up signal to the 
valve (14) so as to initiate movement of the compo- 
nent and, if no actual velocity signal results indicat- 

25 ing no movement to increase the start-up signal 
until an actual vekx:ity signal is detected where- 
upon the increase of the start-up signal is stopped 
and tiie magnitude of the signal applied to the 
valve is dependent on the velocity error signal so 

30 as to tend to reduce the parameter and velocity 
error signals to zero. 

3. A system according to claim 1 or claim 2 
characterised In that on the Imposition of each 
start-up signal the magnitude of the signal neces- 

35 sary to produce movement of tiie component Is 
stored and used to adjust tiie level of subsequent 
start-up signals. 

4. A system according to any one of claims 1 
to 3 characterised in tiiat the control means adjusts 

40 the stari:-up signal in a predetermined manner If the 
difference between the last stored signal and the 
conresponding applied start-up signal is greater 
than the maximum expected variation In the start- 
up signal. 

45 5. A system according to any one of claims 1 
to 4 characterised in tiiat the start-up signal is not 
adjusted if movement of the component is detected 
before the end of a desired delay period from the 
application of tiie start-up signal. 

so 6. A system according to any one of claims 1 
to 5 characterised in tiiat tiie start-up signal is 
slightly less than the minimum signal expected to 
be necessary to cause movement of the compo- 
nent 

55 7- A control system according to any one of 
claims 1 to 6 characterised in that tiie control 
means provides the control signal to the valve 
using a pulse width modulation technique. 
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8. A control system according to any one of 
claims 1 t 7 characterised in that the fluid flow 
control valve (14) controls the position of an imple- 
ment hitch (10,13.23.24) relative to a tractor (11). 

9. A method of controlling a fluid flow control 
valv which contr Is the supply of fluid to control 
the movement of a component in response to a 
selected parameter, said method comprising:- 

setting a desired value of the selected parameter, 

sensing the actual value of the selected parameter, 

comparing the desired and actual values of the 
selected parameter to provide a parameter error 
signal, 

supplying a control signal to the valve depended 
on the enor signal to move the component so as to 
tend to reduce the error signal to zero, 

applying a start-up signal to the valve on each 
detection of a parameter error signal to initiate 
movement of the component, 

detecting if any movement results, and if no move- 
ment results increasing the start-up signal until 
movement of the component is detected, 

and upon detection of movement stopping the in- 
creasing of the start-up signal so that the 
maglnutude of the signal applied to the valve Is 
dependent on the error signal so as to tend to 
reduce the en^or signal to zero. 

10. A tractor hitch control system for the con- 
trol of the position of an implement hitch (10.13) 
relative to the tractor (1 1 ) in response to an operat- 
ing parameter of the tractor and/or hitch using a 
hitch actuator (12) connected between the hitch 
and the tractor, the control system comprising:- 

means (S) for setting a desired value of the operat- 
ing parameter, 

means (17,18) for sending the actual value of the 
operating parameter, 

first comparator means (P,D) for comparing the 
desired and actual values of the operating param- 
eter to provide a first error signal. 

and control means (Pl.PWM) responsive to said 
error signal for controlling the hitch actuator, 

the system being characterised in that a velocity 
setting function (VS) are provided for setting a hitch 
velocity (v) relative to the tractor which is depen- 
dent on th magnitude of the first rror signal. 



means (20,25) are provided for providing a signal 
representative of the actual hitch velocity, 

5 second comparator means (V) are provided for 
comparing the set and actual velocities of the hitch 
to provide a second error signal, 

and the control means is arranged to respond to 
70 the second enor signal to controlling the hitch 
actuator so as to tend to reduce the first and 
second error signals to zero. 
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